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;^t:°c2-526 H GIO 

:^t:'cz-527 H Gil 

:^fc°n-528 H 012 

>f^\:fa-S29 H G13 

:^t"p-530 H G14 



[0 0 14] ^mm{^m^m^th^y^\:fvtit^mi. 

^Wt^^(DmMi^MW. MK.lt. Houben-Weyl, Methode 
n der Organischen Chemie (methods of organic chemis 
try)^ Georg-Thieme-Verlag, Stuttgartio J:U^A. Weiss 
berger and E. C. Taylorj|i^<^ "The Chemistry of Het 
erocyclic Compounds' v- U —X(DigS/<C^(c:iS®^^xT 

[ooisj^ciiD xm^i^^it^mn. Mk. 

(i. ^(D^fi^^mx.ltR,G, Clarkson,M. GombergiC J: 19 
J. Am. Chem. Soc. 52 (1930) 288UCfStt$tLTV^5 
J:9t-LT. 9, 9' -:^\^u\fy;V:^\y>^t^h\^^\^ 

[0016]^ (I I la) (Dit^m^. mx.it. 9, 
9' -:^\i''u\fy/U:t\^XD2, 2' , 7, 7' -iyL<D 

it. US5, 026, 894#fiSJ ;$)^e>tU^UT. 9, 
9' -P^fn tf >^/U:?j-l^V<7)2, 2' , 7, 7* i^CD'r 

t^x^^^ ^ (I I I b) (Dit-^mn. Mxtf. ^ (I 
I I a) (Dit^^tmm(D:^mi,^x^x. ^jt^iz^^n^ 
it^mm^^. 2, 2' ^fci:i7, 7' m^^'^mit^n 
^xo\t:imsi'r^^ti,cx^xm^x^^ m^^it. j. 

H. Weisburger, E. K. Weisburger, F. E. Ray, J. Am. 
Chem. Soc. 72 (1959) 4253; F. K. Sutcliffe, H. M. Sh 
ahidi, D. Paterson, J. Soc. Dyers Colour 94 (1978) 
306:^0 J: U^, Haas, V. Prelog, Helv. Chim. Acta 52 
(1069) 1202 ^#63] o 

[0 0 1 7] ^ (I I I c) (Dit^m-^. 0iJxl^. 9, 
9' -^b:°n tf>^yU:^U>'(0 2, 2' {iL^iyy uM.it 

L. m^^x. 7, 7' {i^v^r-fe^/HtiL. m^^x. it 
(I I la) \z.Mi^x(ORf£^t\^m(Djjm{zx^x 

[0018]^(IIIe)~(IIIg) (Oit^m 

X^.m^\t. 2, 7 -iyy'a^7.\fxi\fyjV:;^\yly^ 
ti, 2, 7 -iz-zfxi^^Ts^^xjyfVir^^J^t^, 7-i^ 
f3jv:^:x. hdev/-9, 9-;^fn \fyjV:^\^l^tf)^h 
2, 7-v?;^/UaK^ h:3ev^:7/u:^uy >co{£fflt::j:oT 



GIO H 

Gil H 

G12 H 

G13 H 

G14 H 



ee) C02' , 7' itilt. tf^\^^X\ ^S^lLT. ^h\Z.mi^ 

-t^^tt^x^^, 

[00 191 SK. L. NcTD^^tCfi, 1, 4-:7 

a.:=iU>'S^^-r5{l:'g^4^(COV>T(l. -(^JX-f^. DE-A 2 
10 3 44 732, 24 50 088, 24 29 093. 25 02 904. 26 36 6 
84.27 01 591 :JoJ:T>*27 52 975S:#RgL ; fc'y ^ 
2. 5-v^-1'y^S^W-r5^b^ife(-OV^T^i. DE A 26 
41 724^#BSb ; \f^)iy>-2, 5 -i^^ /um^^-^^ 

^t:^4^^-ov^T^i. de-a 40 26 223:^0 j:u^p-a 03 91 2 

^mc^\^^XlX de-a 32 31 462^#BSL ; 
rm^^§iS(7)il:g^Sg'g^(COV>T(;j;. N. Miyaura, T. Y 
anagi and A. Suzuki in Synthetic Communications 11 
(1981) 513 to 519, DE-A 3, 930, 663, M. J. Sharp, W. 
20 Cheng, V. Snieckus in Tetrahedron Letters 28 (198 
7) 5093; G.W. Gray in J. Chem. Soc. Perkin Trans I 
I (1989) 2041*5j:m!ol. Cryst. Liq. Cryst. 172 (19 
89) 165, Mol. Cryst. Liq. Cryst. 204 (1991) 43and9 
l; EP-A 0,449,015; WO 89/12039; WO 89/03821; EP-A- 

0, 354, 434Sr#Hg-rjxtf 

[0 0 2 0] i^Mmtr-y i^v-s. i^m^^^'^yi^^^m. 

Wx.lt. A. Weissberger and E. C. Taylor (editors) 

"The Chemistry of Heterocyclic Compounds'* >^y 

30 —X(Dm^^^j:m{cmm^tix\^^^. 

[002 1] ^mmi^'i}^x.it. ^ ( I ) . ( I I ) :is J: 

t>* (I I I) xm^ti^::^^'uit^m't. hc^/i- 

vu;v^:^.^i^:^'^m^^n^^\^t\^x^m 
m-t^miz,^ it^n^is^'r^^tcDx^^^^i^^ v^^x^^ 
(injection) sresca (mMi^Amn. mm&T^m) 
40 m-r^ (m^mrnun. m^^mm) um-xh^^o 

[0 0 2 2] hu/i^^^-'^^y^un 

it^mzx^x^^ti^o 

[0 0 2 3] i.ti^>ox. ^^^mi-x. m^xm\m\^fz4 

0 0-7 50 nm<Dm^(Om^M±mK Ti^^B^m^^M L 
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[0024] ^S14#H^fi. L< J^. 

[0 0 2 5] Lfcid^oT. :^:^c. ^ (I) . 

^(11) ^XXJ^y-^fzl^ (III) T'*^n5-Jt^-h 

««JX{J. US 4.539,507:JoJ:miS 5,151.629 
9 •^(0{i-"?fc< <t Oji:. ^P.^ (transparent) T'fc^o 

^^::.tt^X^^o ii^^?i;^y-TO. Ca. 
[0 0 2 6] ^m::*5V^T. ;^y-m, T/— Kfc^ 

si^4r^M.T. testc^ffiji-^o WM^mmt^^m 
t(D:^m^fMmytm^x\ ztiit. m^tti,{m^ 

[0 0 2 7] ^Ui^ Nn/w^^.ir:^;^iggJi, fi?yx.«. 

§ £09?^ (self-illuminating) y^^ ^^U-f ^J;t 

3>'1^^:/,i: LT. 3&mc^m-i^;^:^7 — (opto-electr 
onic couplers) jol "^Tffiffl ^tl^o 
[0 0 2 8] 



A. i^mt^m 

(a) 9, 9' -;^b:'n t:*>'yU;^U'^0^^ 

Omgt^. ^m^. 1 2 0ral<7)e:j^v?^^/W^— y^/UcfJ 

fb-r^o 2 ->^n^t:':7 01^/1^6 2g^g;j^v^^^/U3i 
-7^/V6 OmUC^fil^-lirSo 1 OmlSr. :Sr 

$it5o 9-:7y^;d-uy ^4 8. 8 g^^j^v^:3i^/l^:n 
— -7^/1-4 0 Oml{c^«b. ^ h\zm^f&ismvtg:7b*^h. 

^^^^Sbt;i2B§F«T»M^-ii:^o SiSil^^^^^^PU 
7lC*8 OOmlt^r-. '^^/^^v'^i^^^Sr*n7K5>«?i-^o 
(2-tf:7a:^/u) -9-:7/u;*-i^y— /u^igfu^^-r 

6o ^(^^^fistcjij^g^o. smi^Ap^^o mm^m^T^m 

(m.p. 19 8t:) t\^X. 9, 9' -:^\fx2\fy 
jU:tu:y6 6s (2 :7ni^/lxSlpT* 8 0 %) 

[002 9] (b) 2, 2' -v^:y'n^-9, 9' - 
>?.fc°n t'':7/^:^l^>-[F. K. Sutcliffe, H. M. Shahidi, D. 
Patterson, J. Soc. Dyers Colour 94 (1978) 306] 
9, 9' tf>^/U:^UV3. 2 6g(l 0. 3irano 

1) ^mt^^^^^SOmUcmML^. nmtl.X(DF e 
40 CI 3 (M*) Smg^^^-T'Sc, 

it^^tt^o :Sfb7«^U>' 5 ml 4^(0*^1. 1 2ral (2 
1. Smmol) ^3 05>^75^ttT«i«iL?i^>d5P>}[gnF}^Jjpi- 
2 4B#F«m. ^#ibttfc1©fe?§?^^l&fPNaHC03 

NslzSOaXW^^. ^ — ^ ])^^<^\^-'^Xm^^'^ 

^B^B (m.p. 2 4 0t:) tl.Xiyyx:^^{t^^3. 4 5g 
(7 0%) 7&S?#P>;}x5o 

[0030] (c) 2, 2' . 7, 7' -y'h^y'u 
50 ^-9, 9' -^^e'n t:':7/W:?M^> 
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9, 9' -;^t:'n tf:77U::ru:/3. 1 6g (10. Onnno 
D^Oig^klT^^I^VS Oml^^StC, ^tKF e C 1 38 Omg 
(0. 5imnol)^iJPx> 5mlJS{L7< 5^ U^^^^CO^^ 2 . 
1ml (4 1nimol) Sr 1 0^>rH^/5^tr}ST^J!jPi-^o 

5o nmm. y^h^y'xn^it^i^e. Og (9 5%) 

[00 3 1] (d) 2-yn^-9. 9' ->^fc°nt:' 
>^/V;rL^>'*3j:t;^2, 2'. 7- hy >^n-=e-9. 9' 

(0032] (e) 2, 2' -i^i^T / - 9 , 9' - 

9, 9* -::^\fu\fy/u:ti^:y^>^<D9, 9' -J^fc^n 
t^^^'/u:^^^'- 2, 2' -v^;^/l-7j^V^ 
2, 2' ->^:/n^-9, 9' —:^\i^vi]i^y/U7ti^>' 
1. 1 9g^oJ:a5CuCNO. 5 4g^. DMF 5ml1=>. 

m 1 'f'ODF e C 1 3 (TKfPife) 3gi:SJ^^l. Sml^CO 

0-7 ot:f::3 O^Pem^-r^o m^^m&^h/i-:r.:y 

Z^. 1 0%5Sitc^NaOH7K^J^T^lS#i-'5o 

ft?ffiia2 1 5'-'2 4 5t:) . 2, 2' -s^v^ry-9, 
9' -;^t:'n tfy^/U^UVO. 7 2g (8 0%) T^mh 

2, 2' -v^i>ry-9, 9' t:°n e^':7yl-;^* 
l^V-S g^3 0%?SSc^NaOH*^§^2 5ml*5 J:t>':3^ 

^ y -/W3 0ml tth{ce m^mmMMir^. :^ \f 

i^t LTttl^L. rtt^. JtolL. 2 5%3t*(7)HC 1 

rix(Cj:»9. SfecD^B^B (m.p. 3 7 6t:. I R^<> K 
1 6 8 5cm-^ C=0) 2. 2g (6 6. 6%) ^mhtl 
9, 9* -y^^''u\fy/i^y^U>'-2, 2' . 7, 
7' -7" l>^;*/W3j^V^fi. 2, 2' , 7, 7^ -T^h 

[00 3 31 (f) 2. 2' -v^r-ir^/U-9, 9' 

-^^fc^'n t'':7/vpf U^/^^UT(7:>9, 9' —:^\i''u\fy 
jx^:^ui^t^h(0 9, 9' — ;^t''n t:":7yu;f u^-— 2, 
2' -v>;^yU7j^>g^ [G, Haas, V. Prelog. Helv. Chi 
m. Acta 52 (1969) 1202; V. Pre log. D. Bedekovic. He 
Iv. Chim. Acta 62 (1979) 2285] 
9, 9' -xfc'in tf:7/u::d-u^^3. \ 7 %(D^i^rMi\:. 

^^mz om-\mm.\mB^mi^A i c 1 39. og^^^^jpL 

fzMi. mW\.ti:t*^h. T-fe^/Ui^^n^^ Kl. 5 8gCD 



T. ^^SlSL. Ot:r% *1 0 0g*5j:t/2NJfe®^5 
Oml^i§i^-r^o fi&3Kii«9tCl7-^T5/:7^L/S:m. 
•^>/B^:3^^/^ (10:1) SrfflV>T. S^^^^Srv- 

•9, 2, 2' — v^Tir^yU— 9, 9' — e:7yU;d- 
UV3. 6 2g(8 9%) (i57nn/J>/U^/g^®?:3i^/W 
;6>tS^fao m.p, 2 5 5 — 2 5 7^) <^2-r-fe^>'l- 
10 —9, 9' — t'n l:':7/U;^W>' u UT^ji^M./^':^ 
-IfVid^iblf^So m.p. 2 2 5^) 2 0 4mg;5S#^tt 
5o :^D-e h>/^:7^-(Cj:tL(^. 2, 2' , 

7- h y r-fe^/U- 9, 9' -;:^t:°n 11^-7 yl-^L/>'(m. 
p. 2 5 8--2 6 0t:) :fSj:l/2, 2' , 7, 7' -7=- 
h7T-lr^/W-9, 9' -;^fc'n bf:7/U;ru>'(m.p. > 
3 0 0^) ;0>*ai'pTt6r'fc 0 . g^g^::i^^/u/-^=¥i^>'d^ 
hWrn^^-^mx^^o ] 2, 2' , 7-hyTirf^yU- 
:JoJ:t;22, 2' , 7, 7' — r h7rir^yU-9, 9' 

20 <^tcJ;J9. LT#6r <t;6^T*^^o 

*^7. 2gi^, ^uriJct;!. 2, 2' -i^r-t^/u- 

9, 9' -v^b'u t:''y'ylx;^U>'3. OgOO{J^"S^/:^^1^ 

6 . 0 g(D;7k 3 0 m\mm^X&'TWM-t^o 'MUX ^ ^ 
lB#Ppl}«#m. 7k2 0mltC^^Lfc: 

Mte^TK^-^hy -^i^ig^^^-r^o it^^T-^fi: 

XA(m.p. 3 5 2t:) t\^X<09, 9' t^a t-^^'/l- 
30 :^U':/-2. 2' -v^;^7/W4^V®&;6q#^tt^o 9, 9' 
— :^\fu}f'7jv:t\^>—2~:^/\^^>M^ 9. 9' 
t:°n tf:7/U'::^-UV-2, 2' , 7 - h y ;?t7/V7Kv®^*5 J: 
1)^9, 9' —:^\:fX2\fy;\y:tUl^~ 2, 2* , 7, 7' 

[0 0 3 4] (g) 9, 9' ~:^\fu\fy;v:tui^- 
2, 2' -i/^ i$^y— yU^^Lr<7)2, 2* -i^:^/^?^ 
=3rv^-9. 9' -^^fc'n tf:7/t'::d-U>';5^^<D2, 2' - 
(y^D-^ey^/u) —9, 9' fa if >'/v;^-i/>' 

40 [V. Prelog, D. Bedekovic, Helv. Chim. Acta 62 (19 
79) 2285] 

m^X\ ^>'-^>'4'<^>-:^hy »?Ai/fc Kc3t'><: (2-7< 
h C/m h 3r i/) r yl- ^ K (Fluka) (D7 0 fia%3S 
«^^glOg^. 2, 2' ->^;^/U7K:3e>>-^9, 9' - 
;?^fc'D t*:7/u;^-U':x (ffiRI;^/i-xK:/g&) 2. Og<^^> 
"^>2 Oml(7)^?^S5t;:^;^i>{::?tST^J^Oi-^o 

co5l7c^^J^:i7kSrfflv^rl ot:r*55^iu. m^m^mmk 
50 -r^o i^xi9^\^. mm-^^^-i^^j^^xmMx.fz.Wi. * 
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tl{-J:!9. 9, 9' -^^.b^u b':7yU;^UV- 2, 2* - 
v>;^i$'y— (nup. 254'-2 55t:) 1. 5 7 g^m 
htl^o ymm^<0^i[:yi<im<D3 3%3SS7K^9 1. 
5gSr9, 9' tf>^/l':^U'>-2, 2* -v^^ 

^ / — yl- 13. 5 g(D^ Vif > 4 O 0 ml^?StC?ST^v&P 

ifeSr7K2 0 0ml^«l^U ^=^+SSr7k-eac^L. ffitgr-^ 

i^f*:(m.p. 17 5 — 17 7^:) ^ LT. 2, 2' -t'^ 
(y^n-=e;^5^/p) -9. 9' -;^fc'c3 if:7yP:;^U'Vl 

[0 0 3 5] (h) 9. 9' -J^fn t':7yU:^U>-- 
2, 2' -v?p<^y— yU3 8 Oing<7)h7W:i^>^l 5ml^ 

^r7'7r^ h (Seloxcette, Alpha Inorganics) ±<7) 
(VI) ;r:^v/K5gt^'&L. U^^irmmT 

^^U-V/cn— x/U;^>.t)toS$H^B{W-J:'9. 9. 9' -y^ 
fc°n bf>'/l-;ri/>'- 2, 2' jI^:^TjI^\^ (m. 

p. >3 0 0t:) 15 2nig<!r2* - Kn ^rv-T^ ^/P- 
9, 9* — 0^^:7/1-;^ U^^- 2- :;^7/W;Kr/l^t: K 
2 0 4rag (in.p. 2 6 2'-'2 6 3t:) ii>"^btl^o 
[0036] (i) 2, 2' -v^T^/-9. 9' - 

^HN037K^?Kl 5 Oml<^7k|^S?l 5 Om]<!r<7)?l'&i|* 

7\<.mM5 0 0ml^(D9, 9* e':77P;^ 

15. ig(7)»ai^t-. soi^m^^i'-frmTmrnu 
s^v^T. ^sg^^^tc7 55>p«iji?)ft^ii-^o ^^s^^^in 

"9. ^i7)c^^a:^^ii'^o 2, 2* ->^:=^ 

hn-9, 9^ t°u t:'^>^/U::rU'^^coSSfeSgfB(ip. 

2 2 0^-2 2 4*0 18. 5g?5S#ibtV§o 7kl¥®^2 5 
Oml^-h(DW'^^BlCX^. f^n&(D^^mBB (m.p. 2 
4 5-2 4 9t:. 5>tff6^tC)iiifi»/^t)(7)ti2 4 9 — 2 5 0 
t:) 12. 7g;5iS#i^;ft^„ i^=^hx2:^\i'u\i*yju:tly 
1^4. 0ml<^^*&*4. Ogt<r)U^m^. lOOralCO 

y—Jl^^X-mMT. ^P^U. 15ml (D^WC 1 ^ 

3 O^i^r^l/i^ttTiiST^vAPi-^o ^ 3 o^j-Fp^sssuyh 

ii»J<0^^iSig-r5o ji*fe<^«?KSr7K4 0 0mK 

NH4OH 1 bmi^xum^^'f' V y -^i^:^ y 2 og 

HC 1 {Z.mmi^. ffittj^(Darco) t t iy{:i^UXMW 
2' -v^T^y-9. 9' -;^fc:''n l:'>^/u:^i-u>3. 5 



T*#5(m.p. 2 4 3X:) o 
[0 0 3 7] (j) *^^^^rfflVN5@($:t7)9. 9* 
-:^\i'u^*y/U:ti^>^(DM:^itliCX^2, 2* , 7, 

^^&^9, 9' -;?^e''a tf:7yU:^u:/3. 1 6g (lOm 

moi) ^^m^j:mssmmm<p2mi 5om)^Km<o r 

OM^xi/^— ^ (<1>I^3 Ocm)^'CO^?LLfc:^•rp^•7'U 
^15. 6g(4. 8ml, 96nimol) ^g<» 

(fume hood) ^X—m^m.'t^o 1^0, ^^4^^-^^? 

?t^< ^: t^^(-4B#rNli*BL. ig*JO*^joJ:U^HB r 
SrmSitSo ^^fe^fl. '^>:^nn;^i$^>^l 5 0mlt;ijg 
ftlU. ^$)CV^T\ n'^\Z.f^^^X\ ^0 5 Oinl(Offi^L^-:h 

20 h y A^jg (tsfp) . ^^tk^^ h y ^j>msL m 

m *5J:r>*7Kr-«ai^-f-^o v^^nn> ^$^>^^?KSrffiLS?■:^ 
5o v^^nn;^^>-/-<>'^>'4 : \t^^<D^ 
^H^stCj:oT)ftMi-5o itX^ : ^fe<7)^9^0 5. 7g (9 
2%) o 

^H-NMR (CDCI3, ppm): 6.83(d, J=l. 83Hz, 4 
H, H-1, r,8,8'); 7. 54(dd, J=7.93, 1. 83Hz, 4H, H-3, 
3\6, 6'); 7.68(d, J=7. 93Hz. 4H, H-4, 4' , 5, 5' ) „ 
[0 0 3 8] (k) 2, 2' , 4, 4* , 7, 7 ' - 
30 ^:3^^^:/n^- 9, 9' —'^s\fu\fyjv:^\yi^t^h(0^ 

9, 9' -;^fc''n tr:7/l-:^U'>'3. 1 6g (lOmmol) 

CDjS>f[:;^^l/>'2 Oml^lSt^. M*FeCl32 0 0mg 

,*r-e, :^^9. 8 5g (3. 1 5ml, 6 2mmol) (7) 5ml 
J^{k7«^U>'^^g^l 5^Fp^;6^ttT®TSs^Pt-^o UWL 

-C^f>(::*tmb. 8 Ot:T*5B#FBm3^$-1t^o Um-.U 
fet^jgse. 1 5g (7 7%) o 

'H-NMR (CDCI3, ppm):6.76(d, J=1.53Hz, 2H, 
HI, r) ; 6.84(d, J=1.83Hz, 2H, H-8, 8' ) ; 7.60(dd, J= 
8.54, 1.83Hz, 2H, H-6, 6' ) ;7. 75(d, J=L53Hz,2H, H- 
3,3'); 8.49(d, J=8.54Hz, 2H, H-5, 5' ) . 
[00 3 9] (1) 2, 7-i/>^c3^-9, 9* 

v^:x^/U^— T^y^H 5m]tt>c^-^>/^.v^e7Affl»9;SO. 7 
50 2g (3 0mmol) 2 -::^C3^ h:*:7ai:=:yU 5 . 1ml (3 



37 



(29) 



4#M¥7-2 7 8 5 3 7 
38 



^x^) 2mm>nx. ioommmi^=^ 

10. Og (2 9. emmol) CO^mMM^I^Z^T^U't 
ju) -2, 7-v^>^n-:t-9-y^yi-;d-uy— yu-SrS^liiL 

lib. Tkxm^u mmm-t h (sucked dry) o mm^ 

: 2, 7--:/:/n^— 9, 9* —y^\i°vi\^y;V:^ 
U>1 Ig (7 7%) o ^nii. THF75^b<7)S^B%t:: 

^H-NMR (CDCI3, ppm): 6.73(d, J=7. 63Hz, 2 

H, H-1',8'); 6.84(d, J=l. 83Hz, 2H, H-1, 8) ; 7. 15(t 
d, J=7.63. 1.22Hz, 2H, H-2\ 7' ) ; 7.41(td, J=7. 63, 

I. 22Hz, 2H. H-3',6'); 7.48(dd, J=8. 24, 1. 83Hz, 2H, 
H-3,6); 7. 67(d, J=8.24; 2H; H-4, 5) ; 7.85(d, J=7. 6 

3, 2H, H-4',5')o 
[0 0 4 0] (m) 2, 7-v?:^/U7}?:3^N:arV-9, 
9 * - fc:" a }fyji^:t \y 1^(0^^ 

O. 97g(40mmol) ^ 2 -:/n^ tf ^'zn^i/ug . 3 
2g (6. 8ml, 4 0mmol) 75^e>i^K^ tbfci/ U 

^.^f^tA^^X^ 'mMrJ^^'f'f'^^—'fjvxoo 

ml4i<D2, 7 --JtDV-^::^ Y^-y— % -y )\^i!s-\y J \ 

A 1 5gCO*7K2 5 Oml4i(7)^?S4^T';(J07K^fi?-t-^o 1 
^mm. Wm^tlfz9- i2-}fynL:=^V/l^) -2, 7 

jiS(DfiHc 1 ^mui^tzm. n^y^^:t\yy—M^. * 
B^^ioomi4^-e6B#p«i«^it^o m.^m^-m^^u 

IK^: 2, 7-v^:^yUAK^ h:^V-9, 9* -;^t^n 
\fyjV:^Uyi 5. Ig (8 2%) o ^fy^vx. =r~^y — 

»H-NMR (CDCI3, ppm): L30(t, J=7. 12Hz, 6 
H, 3^:^'r/I^H3) ; 4.27(q, J=7. 12Hz, 4H, :x,ysy^jV-C 
H2); 6. 68(d, J=7. 63Hz, 2H, H-l' , 8' ) ; 7, U(td.J=7. 4 
8, 1.22Hz, 2H, H-2',r); 7.40(td. J=7. 48, 1. 22Hz, 



4H, H-1, 8, 3', 6'); 7.89(dt, J=7. 63, 0. 92Hz, 2H, H- 
4', 5'); 7.94(dd. J=7. 93, 0. 6Hz, 2H, H-4, 5); 8. 12(d 
d, J=7.93, 1.53Hz, 2H, H-3,6)o 

[0041] (n) 2, 7-v^yn^-2' , 7' - 
v^3— K-9, 9' ->^t:*ntf>'/U^UXD-&fi!c 
51i5f£?ft^|l§^ tmT^-Vt^m^f^2^0 m\(D^^y y 
y^^^X\ 5 0ml7kg^g^'t'C0 2, 7-i/>^n-=e-- 9, 

9' -ys\fu\fy/\^7t\y:y2. 3 7g<D5gai?KSr8 0*C 

X\ TRSml^^-g-L. ig^L^2ml. 3 1 . 2 7 g. 

10 3-Kg^o. ^sg^^xfrnrnt^m^mi^mmx^t:. 

^>1 5 OmHll^^b. NazSOa^^g, NaHC 
03^?{^:Jo J: t>'7KT^iI^^?S?^i-^o v^^ n a > 

2, 7-v^:/t=i^-2' , 7' -v^3— K-9, 
9 ' -y^\l°u }:fy;U:^^y'y<DU^(D'i^^Bt^'^m^^U^X 

20 iH-NMR (CHCI3, ppin):6.80(d, J=1.83Hz, 2 
H); 6.99(d, J=1.53Hz. 2H) ; 7,51(dd, J=8. 24, 1.83H 
z, 2H); 7.54(d, J=7.93Hz, 2H) ; 7. 65(d, J=8. 24Hz, 2 
H); 7.72(dd, J=8.24, 1. 53Hz, 2H)o 

[0 0 4 2] B, ^fizm 
m 1 

2, 2' -tr;?^ (^vy:7^>-~ 2 -^/i-) -9, 9* 

— :^\i'u\fyjU:t\yy [W, Sahm, E, Schinzel, P. Jur 
ges, Liebigs Ann. Chem. (1974) S23<D:^^t\^^(D:^ 

30 iMJ^/UT/U-T^b: K2. 7g ( 2 2nanol) <h 2 , 2' -t*^ 
:^ (yt3^;^^ju) -9, 9' t'n lf:7/^':<i-^'>' 
5. Og (1 Ommol)^^^?aT*DMF 1 5mlt;i®^U 
at&#NaOH0. 9g(22. 5mmol):Jo J:tK>^/>^^ 
^^:y:7'(spatulatip)(7)K I ^l-^i^^^Pift 

^> M&^O. 5ml, 7K7ml4oJ:t>V ^5^7— /l-7ml(Di!g 

^/—ji^x\ ftv^T\ TkT^^i^L. 6 ot:T*ite^;^i- 
40 ^„ 2, 2' -t:';^ (2-n</i'^/i^ya^=^ 

jU:t^iy^^/l') -9, 9* n t*:7>'U;^U'V4. 

6g (7 9%) f)mhiXho 2, 2' -\fy^ (2-/J^/U 
^ /u:7^^yu:^:3ei>;;<^/i.) -9. 9' -y?. t^^:7/U 
;^UV5. 8 5g(l Ommol)^ h/l^=^l^l Oml^^T*^® 
bfciT(7)T^y :/2. lg(22. 5mmol) irJU-g^-rSo 

X ms-^-^mm) . mj^xDm-t^o RjtM^m^^ 
50 r^^^Bn^mxtmctho ^tti^mimmi.. ;^^y- 
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y^-^>'iy])'r>y:^^/\^T^>7. 3 5g (lOmmol) 
^XrjKOHO. 6 2g (llmmol)^. ^^T. DMF 

JS;^— ::^:/'<^(-*5v>T6 o't:T*K:j^Lfc^. 2, 2' - 
if;^ 2 — f/i-) -9, 9* — ;:^t:''nt:^ 

[0 0 4 3] m 2 

2. 2' , 7, 7' -xh^ (-i^y'^'^V- 2--f 
/U) -9, 9' tr:7yU';^U>'fi, ii^ic^ML 

fcit^mis^it^mi^x. mi tmm(D:^mizx<^xmm 

[0044] m 3 

2, 2' , 7, 7' -v" N^:7in:=.yW-9, 9* -^t* 

2, 2' , 7, 7' --7" h^::/n^- 9, g-^^h'nfc' 
:7/W:^U'^^5g (7. 9nimol). 31 ^n/l^U^ (phenylbor 
onicacid)3. 8 6g(31, 6nunol). h }) ^ 
^:7^^^3 3 1. 5ing (1. 2 6 4mnio]) ^XXJ^^<yi^ 
^M.T^'r-'h? 0. 9mg (0. 3 1 6nimol) h/U 
:x.>6 Sml^jg^g^-t-h y (2M) 4 0ml^O 
U'^m^X:^'7')-i\: (slurried) ^T^o ^b<}t«^L 

xif^w^. m^^mmmv.. a^xm^i.. box^xm 
j±mM-r^o 2. bBgtmhix^. mm^bOmKDV 

tttcJ:*), 6 7gj5Sf#^ti6o 

W^^: 4. 2 5g(8 6%) 
[0 0 4 5] gij 4 

2, 2' , 7, 7' — T^h^^^f.;^ (t:^:7zii^/U) -9, 
9' -:^enlf 

2, 2' , 7. 7' -7" h^:/'n^^t''c3 t:*>^/^::^^'>- 
5g (7, 9mmol), tTr^ 31:11 /Ufiig^Cbiphenylboronic a 
cid)6. 57g(33. 2mmol). V ^) ^7 >( 
>-331. 5rag (1. 2 6 4nimol) ^oJ:t;^^^'^v^':>Ar 
irv^— h7 0. 9mg (0. 3 16mmol)^. hyWmve 
5ml,>j^^*^ h y "^^Tk^ (2M) 4 OmlcbcO^'a^i^ 

^x\ ;^^y->fb$itSo «SL<jt#u*;65P,^ jig^^i]^ 
mm~rx2 Am^mm^^^o -mw.^x^^m'ik. m 

IR* : 5. 9 5g (8 1%) « 
[0 0 4 6] j^l 5 

2, 2' . 7, 7' -y- hy\fy:xL^^J 9' - 



5. 5g, l:*>^ai::^/U?BHg^(biphenylboronic acid) 7. 

0 OmgSr hyl-^> 1 0 Omlt^^:^ V 
6 0mlt(DU^^^X\ y^yV—it-r^o '^^^J::^^:^ 

x\ m.^m^. mmrsmmmm^^h. ft^n^. 

^ r^t^ J: or iiHjaai-r^o -g-t^it^rc^^ffl^. St^ 

ifeH^i-^^^bit (8g) . ^^vjuTt^/uMcmm-r^o ^ 
xjxjii^.;vj^imm^mmkxmm^^. iyy;^^/KDMv^ 

ifc;^. : 4 0 8t: (DSC) „ 

^H-NMR (CDCI3, ppm) : 7. 14(d, J=l. 53Hz, 4 
H); 7. 75(dd, J=7. 93, 1. 53Hz, 4H) ; 8. 01 (d, J=7. 93H 
20 z, 4H); 7.34(dd, J=7. 32, 1. 37Hz, 4H) ; 7.42(t,J=7.3 
2Hz, 8H); 7 58(24H)o 
[0 0 4 7] m 6 

2, 2*, 4, 4', 7, 7' ---:3f'iM:'':7j:^y /I— 
9, 9* -y^\:^xi}fyjV:^\^l>^<D^liSL 
SM^ft*PS-t3fS«^<^;^f 7^iti^^^ ^«X.fc 2 5 OmlCO 

1 . 6g<h ^""7 ji^/Ufli^(biphenylboronic acid) 3g<^: 
h/W:i:>-5 Oml,t IMCOjg^®!;^ y '^i^^JKS Omit 

30 5 m] h/P^^^cfiOy^ ( h y :7^::^yL-7}N;:^:7 

>r>-) ^N°^>?'>i^i 1 5mg^ijnx.^o ^-e^^^. itW^L 

J:oT. 2iH]affi-r^ (tg^a^gi^f^i^it^/cft^t::. ^ 
Du^>ruA^APx.S) o ^^^ts^as^-t-hy ^7A±T*K: 

j^Sii:. -y^^)io^)V(nm^^ioyJ^^m\^xm:^\.. ^9cV^ 

D-i$^y^^^5Ku'-^ji'C^^^it5o ^ife^> 

n a ^ vZ-OiJ' >';5^^C0S^^{C J: oT ^ 

40 ffilfe(7)*£B^B2g (8 0%) m^hfx^^o 

^'*C-NMR [3 6 0MHz; K{?,yxi—Y^<:yY'ftiy 
^yv-^/bfc] (CDCl3,ppm): 65.94(10. ^^b-u-C); 
126. 95(6C, CH); 126.97(6C, CH), 127. 17 (6C, CH) , 12 
7.35(6C, CH), 127. 36(6C,CH), 127. 39(6C, CH), 127.5 
2(6C, CH), 128.73(6C, CH), 128. 75(6C, CH) , 128.94(6 
C,CH), 129.90(4C, CH) , 137. 77(2C), 137. 86(2C), 13 
9.43(20, 139.69(20, 139.89(20, 140,09(2C). 140. 
17(20, 140.22(20. 140.30(20. 140.63(2C). 140.64 
(20, 140.68(20, 140.72(20, 140.74(20). 150,45(2 

50 C), 150. 92 (20 e ' 
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[0 0 4 8] m 7 

9, 9* -:^\:z^u\i^yjUytl^>'-2, 2' — \^ :^ /V'Ti^ 

—ji^tt^h(02, 2' -e'jx [5- (p-t-:/^yw:7 
:xL:=ijU) -1, 3, 4 -y^^-^iyry—JU- 2-^/1-1 
-9, 9' -7.\i^u}:fy/U:ti^:y(D^fi^, 

(a) 5~ (4- t -:/^>'U>'^^/P) y'h^V'— 

t-T/^yu-o-^^^ hy/i-4. 9g. j^iby^-j^i^s. 

8 2g*5j:tJ^^ hy i^Arv^KS. 8 5g/.fbOTCDMF 

1 0 Om\^(D^it h y ri^^/l-rv-^^^AS. 2g^ 1 

t). m^(DB^s4. 4gm^^hn.^o 

(b) 9, 9' -y^t'n t*y'yW::^U>'-2, 2' -v? 

4^^% 9, 9' -;:^b"a t:':7/V:^u:/-2, 2' -v^;3t7 
Ji^:^l^m2g (SramoDS:. ^® Lyt:T(7:)^^^/U^ n ^ 
K2 Omlioctr/SMODMF ^'a^:b-frT. il^ftTtM 

^^—7-/1. (so-eot:) 4 Or^i^mm^Mx.^ 

(c) 2. 2' -e';^ [5- {p- t-'f^/vyzr.z^ 

M -1, 3, 4-:t^^iyT^/—^\^~2-^/\y'] - 



9. 9' -:^t:'n l:f:7yV^U> 

«*t:'y v?V2 0ml(;i^fi?^ii:fc5- (4-t-:^^/l- 

T^h^y^— /U2 . Og (1 1 mmol) 
iJ^n^^r Kt-SPx.. m^^^. ^f^^:^:^(DTX2mm 
mStt^o ?^iP*> il^5r*2 0 Oml{CAD;t. 2B#rpT 

yW'J>./g^g^3i^/U (9 9 : 1) ^fflV^T. v^yj^y/UJ: 
-e^ n-e h^^:7^— SrtfV\ n ^;^^y^A/^>'^>' 
iR-NMR (CDC13, ppm):L31(s, 18H, t->^^ 
yU), 6. 77(d, J=7. 32Hz, 2H), 7. 18(td, J=7. 48, 1. 22H 
z,2H), 7.44(td, J=7.40, 1. 22Hz, 2H), 7.46(d, J=8. 5 
4Hz, 4H), 7. 50(d, J=l. 22Hz, 2H), 7.94(d, J=8. 54Hz. 
4H), 8.02(d, J=7.93Hz, 6H), 8.20(dd, J=7. 93, 1. 53H 
z, 2H)p 

[0 0 4 9] c. mmm 

2, 2' , 7, 7* -"rhy^y^ -9, 
20 9' t":7/U;^U>'^^ n n;jN/UA (3 0mg/m 

1) (lOOOrpm) 

bx, >'>?':>iN/^:^^v/K (I TO) xmM^titi 

So Mg/Ag (8 0/2 0) <Dm®^^(Dy^/i-M.{C 

m^xmm^m'r^-t\zx<yxm^'r^o iTomi^ 
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